A modified quantitative EMSA and its application in the study of RNA--protein interactions.
Electrophoretic mobility shift assay (EMSA) is used to detect the complex of protein and nonradioisotope-labeled probe qualitatively. In this paper, we describe a modified quantitative EMSA, which uses biotin-labeled RNA in the complex formation. The RNA-protein complex is separated by agarose gel electrophoresis and capillary transferred to a positively charged nylon membrane. It is then detected through a secondary detection system using 5-bromo-4-chloro-3-indolyl phosphate (BCIP)-nitroblue tetrazolium (NBT) as the colorimetric precipitating substrate. After scanning and quantification by an image analysis program, ImageQuant, it was observed that the optical density of the bands was proportional to the decadic logarithm value of standard RNA quantities in the tested range. By using the standard curve of the optical densities plotted against the logarithm values of RNA quantities in the linear range, we can calculate RNA quantities according to the optical density of the band and make a quantitative analysis of EMSA. This method was applied successfully in the study of the interactions between the AU-rich element (ARE) and HuR, which is one of the human members of the (embryonic lethal abnormal vision) ELAV family. The results reveal that the biotin-labeled AUFL transcripts in the RNA-protein complex can be detected quantitatively, while maintaining the biological features of its binding ability to the HuR protein. By this method, it is possible to conduct qualitative and quantitative analyses of the EMSA in the study of RNA-protein interactions.